Our goal is to examine how temporal changes in marine, soft-sediment infaunal density, distribution and species composition affects sediment surface roughness and below-surface structure. The use of commercial ultrasonic sensors allows us to examine temporal patterns in biogenic structure and roughness on fine spatial scales (mm) without invasive disturbance. In addition, we are examining how physical disturbance of the sediment affects biogenic structure, both above and below the sediment surface, and determining whether disturbed sediments exhibit a "signature" in terms of patterns of biogenic structure.
Report Documentation Page
Form Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Imaging is conducted with an ALOKA SSD 500 ultrasound machine (purchased with a previous ONR grant to Carey et al. at URI) or with a Toshiba Eccocee 300 color Doppler unit (purchased from this grant). The acquisition of the color Doppler unit expands our capabilities greatly by allowing real-time measurement of flow concurrently with the sediment imaging. We have used 7.5 MHz probes for our current imaging because of the high resolution coupled with adequate sediment penetration (4 cm). The probes are mounted parallel to the sediment surface and moved in known 3-D space using a macropositioning system constructed from optical rails. We can then relate the ultrasound images to 3-D space in the flow chambers. The ultrasound images are captured on videotape and then ported to a PC with a PCI-bus video capture card for subsequent software-based enhancement and image processing. With appropriate macro scripts written in Matlab, we can then produce a 3-dimensional map (areal and with depth in the sediment) of biogenic structure in our chambers.
WORK COMPLETED
All ultrasound images from the 3 month duration experiments designed to examine Objective # 1 (FY 1996) and Objective # 2 (FY 1997) have been analyzed and description of surface features and volume of subsurface inhomogeneities has been completed.
RESULTS
Sediment surface roughness patterns changed as a function of the development of specific faunal patch structures throughout the experimental duration (3 months) and different frequencies of disturbance altered the sediment structure determined acoustically. Surface roughness features could be mapped with 1mm horizontal and vertical resolution and subsurface structure (tubes, voids and other volume inhomogeneities) could be mapped with similar resolution to 3 -4 cm below the sediment surface.
Patterns in biogenic structure (e.g. tubes) from the initial (FY 1996) experiment appear to be stationary on the order of 2 weeks. However, even in the absence of physical disturbance, sharp discontinuities in spatial pattern occur at this time scale rather than the appearance of gradual changes. These sharp changes appear to be related to the production of new biogenic structure (tubes). These sharp changes can be observed in the accompanying figure This figure shows the changes in sediment height (vertical color scale) of a 5 X 20 cm (vertical and horizontal axes) section of sediment from Narragansett Bay over an 11 week period. The rapid creation and disappearance of tubes and pits is evident, especially from weeks 7 to 11.
